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COMPLETE SPECmCAXION. 

Improvements in or relating to the Coating of Organic Plastic Material 
with Metal. 



We, Metatt.ast Oompaht Inc., of 244, 
Fifth Avenue, New York, TJiiited States of 
America, a> corporation oigonised under the 
l&Mm of the State of New York, United 
5 States of America, do heceby declare the 
nature of this invenlion, aad in what manner 
the same is to he pofarmed, to be par- 
ticularly described and ascertained in and by 
the following statement :— 
.10 This invention relates to a process for 
metaJlizing organic plastic materials such as 
for example, phenolic reans, urea and 
jnelamine resins, aoryUc, styrene. vinyl and 
.cellulose plastics, waxes, rubber or material 
16 coated therewith. 

It is an object of the invention- t,o provide 
.... such a process which is. convenient, depend- 
ahle and comparatively ineiscpeosive. 
Another object of the invention is to 
20 provide an improved process for treating 
the sxirfece of an organic plastic material of 
the above type so that an adherent metal 
ooiatiiig may be applied thereto. 
. Another object is to provide an improved 
26 process for applying to the surface of an 
organic plastic material a oonduotiyo layer 
-. . .. having characteristics suitable for subsequent 
electroplating. 

. A fnither object ia to provide a process of 
80 the above type which is adapted to apply 
the metallic or coated layer in the form m a 

A further object is to provide a process f<n; 



The invention accordingly provides a 
method of metaiKzing the surface of an 
orgaoic plastic material which includes the 60 
pre- treatment of the surface of th^ material 
for sensitizing said suifece preparatqiry to 
metallizing with an aqueous sblatioa of 
stannous diloride indnding . hydrochloric 
acid in quantity such that the solution 66 
becomes dear and remaibs dear during said 
treatment. , . . 

It is generally well known per se that the 
addition of hydrochlorio acid to a solution of 
stannous chloride prevents precipiiation, for 60 
example, of tlieroxyohlQride. 

The solutioa preferably' comprises the 
foUowiDg ingredients in the proportions 
specified : 

Stannous Chloride .. . grama 360 65 
Hydrochloric Add, sp. gr. 
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36 plosUo material. 

A still fiirtiiar objeot is to provide an 
. organic plastic material having a coating of 
the above type. 
Another objeot is to provide a process of 
40 the above type which is portioulaily suitable 
for metaU^iing the sotface of ceUuiose 
•acetate products. 

Another object is to provide pro-treating 
solutions smtable for use in the above process. 
45 Various other objects and advantages will 
■be apparent as the. nature of the invention is 
more fully disclosed. 
IPrioa 2/.] 



Water ..' .. ..• oc. 4000 
The invention also provides the method 
of metallizing the surface of an organic 70 
plastic material which comprises treath^ the 
surface with the sokition as aforesaid of 
stannous chloride and hydrochloric acid to 
oause iibe same to have ohaxacteristics 
suitable for metallizing, washing the sur£a6e 75 
to remove said solution and applying to said 
surface a solution of silver nitrate, ammonia 
and a reducing agent under conditions to 
precipitate the silver thereon to form a 
metallic layer. 80 

Viewed from another aspect, the invention 
provides the method of metallizing the 
surface of a cellulose ester product which 
-comprises treating said surface ■with a caustic 
alkali solution to depoliah the same, washing 86 
■the surface to remove said alkali solution, 
then treating the depolished surface with the 
solution of stannous chloride and hydro- 
chloric acid as aforesaid, to^ cause the same 
to have chataoteristics suitable for metaUiz- 90 
ing, washing the surface to remove said 
staimous chloride solution and applying to 
^d sur&ee a solution of silver nitrate, 
and a reducing agent under 



■ ijoriditiofls to precipitate the silver thereon to 
Vform.* mejgllic.layer. 

'Tlie-|>resent process comprises in general 
treating the sajdexo of on organio plastic 
5 . material ffia4tan adherent metaJUc layer may 
■ ' he applied tt^teu -Sdus layer inay be used 
fdr suBseqaont deetr^lating or, in certain 

• instaiices, inajr hsLipolidiea or otherwise 
treated to proridc tEe finished surface. 

It'^'fiiS' been found that or^o plastic 
materials of the ^pe above referred to, and- 
particuWly the "syathetio plastics, require 
certain pretreatanent before the metallizing 
operation can be efficiently carried out. 
.6 '■'OuB pretreatment may produce a physical 
or chemical ohange in the surface itself or 

• may result in the provialon of a film of 
" ghly reactive material on the surface, 
„aiough we do not linut ourselves to either 
of these explanations.' Whatever the action 



the surface to receive the subsequent treat- 65 

™ Aficr the priming or sand blasting, above 
described, the material is washed of all 
abiosivEs or solutions used in the depolishing 
operation. The. depolished, wet material is 70 
then Bubjeoted to the prefareating or sensi- 
tizmg solution, which is a solution contaming 
stannous chloride. A water solution con- 
taining stannous chloride alone is fairly 
satisfactory when freshly prepared. How- 15 
ever, water solutions of stannous chloride 
dowiy hydrolyEe, the stannous iou preoipi- 
tatiiig ae the hydroxide, oxy-chloride or other 
basic salt. Because of this precipitation, 
a Bensitiziag solution comprising stannous 80 
chloride in water must be kept agitated 
during use to keep tiie stannous chlonde 
suspended, the time of pretreatment may bo 
long, for example, thirty minutes, and the 
solution soon loses its effectiveness. We 86 



highly ; 
aHaiougl: 

of these ~f _ — : . "W _i _ ua„ solution soon losea lua cjiB»;uiTvjj6s>=. »■« 

of the pretreatog matwial. the step has however, that the addition of 

bean found to be essential m order to obtam j^^^jji^ji^ to the solution decreases 

the subsequent ^ deppsition of an adherent ^.^^ „„„i~,1 fnr ihf m-fttreatment. and 
metaJlic layer.^ 

More specifically, the material is first 
cleaned and then depolished. Usually these 



two operations can be 
then given the pretreatment hereinafter 
refeixed to to oouditiou the same for the 

30 metallizing operation. Thereafter, the sur- 
face is washed and a suitable silver solution 
is supplied to deposit silver on the suifece as a 
metallic coating. This coating is suffidentiy 
adherent to be poMied or otherwise treated 

36 to provide, the finished surface ox may be 
used as a conducting layer for the subsequent 
electroiplating of the metallic portion. 

As a specific example of one method 
cajrying out this process, the. material, such 

40 as a phenol condensation product or other 
synthetic resin, may first be cleaned and 
depolished, either by ohemiool means, such 
as oy the use of a ldip\vii reagept having the 
property of depoliahing the surface, such as 

45 acetone, trichloretiiyleae or nitric acid or 
more particularly for sbyrene. plastics, ethyl- 
ene chlorhydrin ; or by mechanical means, 
such as by sand blasting. 
■ For ceUulose acetate and otiier ceUuloBB 

60 ester products, the depoliahing may be 
replaced by the use of a solution of caustic 
alkali such as sodium or potassixun hydroxide. 
The concentration of this sdation should be 
adjusted to the time and temperature of 
55 treatment. Typical conditions are, for solu- 
tions of:— _. 

\a) Normal alkali, i.e. 40 grams sodium 
hydr<^de per litre : 

. 5 minutes afc-80° F. or 10 miautes at 70° F. 

{b) 2-nonnal alkali, i.e. SO grams sodium 
hydroxide per litre : ' 
' 5 minutes at 70° F. or 10 minutes at 60° F, 
This solution, which we. term a priming, 
solution,., has. KopMty Pf cpndjtioning 



the time required for the pretreatment, and 
extends ttie usrful hfe of the sensitizing 
solution; The hydrochloric acid is used in a 90 
quantity such that the solution becomes clear 
and remains clear under the conditions of use. 
Such a clear solution ia capable of effecting 
the desired pretreatment in an eitremely 
short time. The material may, for example, 95 
be dipped in this solution or the solution 
may be applied to the surface for a periofl 
of fifteen seconds to two minutes. It is 
understood, of course, that the exact time 
and concentrations may be varied, the less 100 
coneentrated solutions rec[uiiing the longer 
times. The concentration of _ stannous 
chloride and hydrochloric add ia -usually 
adjusted to the amount of material to be 
sensitized.. Dniing use, the concentiration 105 
slowly decreases owii^ to adsoiption of the 
ingredients -by the articles being treated. 
Forthennore, if alkaline solutions were used 
in an earlier operation, e.g. depolishing, 
-traces of alkali are frequentiy carried over 110 
into the sensitizing solution, where they 
neutralize some of the hydrochloric acid, 
eventually causing some precipitation of the 
Stannous . chloride. Typical - concentration 
of the sensitizer solution is ; ' 115 

Ibr treatment of a very large ainount of 
material, which was not subjected to alkaline 



Staraioos chloride 
Hydrochloric acid, ep. gr. 
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Water - . - - ce. 4000 

After the suiface has been pretreated, as 
above described, the pretreating solution is 
removed and the surface is thoroughly 126 
washed so as to remove the pretroating 
Botation as completely as possible.' The 
surface is then ready for the meiaJlizing 
opeiatioo. ..; operation consists in sub- 



jectiiig the surface to a Bilverihg liath to 
precipitate the sttver thereon. The silvering 
bath may comprise .»" water solution of 
sodium potassium tsaiiate and silver nitrate 
6 or a \va,teT solution of formiddehyde, whidh is 
combined -with a aokition of silver' nitrate akd 
ammonia • undei' conditions such that the 
silver is precipitated from the silver nitrate 
solution onto the surface of the article. 
10 These solutionE are preferably prepared 
separately and are mixed only wlieri the 
metallizing operation is to' be carried out. 
• \ The foi-maifleliyde .or sodium potassivun 
tartrate serves to reduce the silvei' and cause 
15 the same to be deposited on the surface. 
The solution should be agitated throughout 
the metallizing operation. 
- The ■ de'fcaiLs of the operation and the 
amounts, of reducer solution and silver 
20 nitrate solution required depend upon the 
number of articles and their sorfaoe. area. 
The foUoTTing quantities and method are 
Buitoble for 1000 smaU objects, eadi approxi- 
mately 1 inch in diameter : 
25 Eeducer solution :' 

Formaldehyde, 40% soln- 
tion in water '.. •.. cc. . -22 
Silver solution : ' . . ' 

. Silver nitrate ". . grams 33.3 

30 Dissolve in small quantity of . 

■ distilled water e.g. •• oo. 40 
• Ammoniawat«r,28%,enongh 
. to clear up the soLialaon, . ^ 

35 The articles should be immersed in a suitable 
quantity of water, e.g. 2 to 4 gallons. The 
silver nitrate salntion is added first, and *he 
articles agitated for 1 to 2 minutes. Then 
the reducer: solution is added, the entke 

40 mixture is well shaken, and the solution is 
■ then aff.tated slowly during the silvering 
operations. 

' The thickTiff!« of the layer of silver thus 
precipitated will depend, in general, upon 

45 the length of time that , the silver, nitrate 
solution is in contact with the srarface and the 
concentration of silver in the solution. 
Preferably, the solution is constantly agi- 
tated 01 caused to flow over the surface so 

50 that a fresh part of the solution is always 
in bontaet therewith. K, after one treatment 
of this type, the object- is not uniformly 
coated, the operation may be repeated until 
a coating^ of the desired consistency and 

65 thickness is buUt up on the treated surface. 
The silvered surface may now be polished and 
it may be suitable for certain, ornamental 
Trarposes. If desired, however, the alveied 
BUifeoe may be used as a conductor for the 

60 eleotroplating of any desired metal thereon. 
For this purpose, tiie objeot is placed in 
tho usual electrolyte having a composition 
depending upon tiie metal to he deposited 
and the silTercd coatin^g may be used as a 

65 cathode onto which the platmg metal is 



appUad iii the usual, maimer. The metal 
coating thus applied- witt adhere sufficiently 
. to permit buffing and poHsbing and to pro- 
duce a finish'.resembling a metal ortiale. 

In the above process, it is to be understood 70 
Vbat certain of the st^s may be omitted in 
various instances; depending upon the con- 
dition of the material and the type of coating 
required. For' example, ' if the sUvefed. 
coating is to be' the finished surface, par- 75 
ticularly in the case of cast resms and thermo: 
plastic materials, the pireliminary depolisMng 
may be omitted. . Ifrinay:also be omitted if 
only a thin eleotaxi-plating is to be added 
which does not have sofficient tensile strength 80 
to be peeled from the surface, or if an KSr . 
tremely heavy electro-plating is to be 
■ apphed which would have sufficient strength 
in itself to resist the . tendency to peel. 
Similariy, the preliiniQaTy depoUshing may 65 
be omitted if the plastao matensl is a matrijc 
for electroformuig a thick plate, which is 
subsequently peeled. Porooaianga having an 
intermediate thioknees, however, which ace 
snffioiently strong to be. peeled from tiie 90 
snr&ce, but are 'not snffioienlily ri^d-to resist 
such action, the depolishing has been found 
to be advantageous. 

This process is particularly adapted to 
ornamentation of plftstic materials of the type 05 
above referred to inasmuch as it may be 
applied by means of a stencil. If, for 
ejcample, the surface is covered by a suitable 
stencil the steps of pretreating and cleanilig 
the surface, treating with the stannous' 100 
chloride-hydrochloric acid solution ns afore- 
said, and depositing' the silver thiewon from ■ 
the silver nitrate -solution may all be carried 
out in the presence of ihe stencil and will 
deposit tho metal m the form of a stencilled 105 
design. Thereafter, if a subseoaent electro- 
plating is required, the silvered coating will 
serve to form the base for the electroplating 
and cause the latter to also assume the 
predetemuned design. 110 

Objects treated in this manner present 
the appearance of metal, but have a weight 
Gorrespondiiig to that of the plastic and 
also have tiie advantage that they may be 
formed or moulded in any desired . shape 115 
much more readily and inexpensively than 
. a metal article could he so formed and that, 
when coated, they serve as & substitute for 
the met»l article. 

The process is particularly adaptable for 120 
noveltiea, such as oostnine jewellery, ash 
trays or oimmetal figures. . 

Having now particularly described arid 
ascertained the nalnire of our said invention 
and in what manner the same is to be per- 125 
formed, we declare tiiat what we dain is : — 
1. The method of metallizing the surface 
of an oiganio plastic nuiterial which includes 
the pr^ceatment of the snrfaoe' of the 
inateriaa for .'sensitizing said surface pre- 130 
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paratory to metallizing, yn& an aqueous 
soltrbion of staanous cblflride including bydro- 
ohlorio aoid in quantity Buoli fliftt the aolution 
becoqies clear and Teinaio9 dear d uring said 
6 treatment. , . . ' 

, 2. The method of meta]]iziiig the snr&ce 
of an organic plastio material according to 
CSlflim 1, wherein; the stannous chloride 
aolution comprises the following ingredimts 

JO in the proparidons specified : 

■ Stannous Cihlodde . - . • grams. 360 
HydrocWoric Add, sp. gr. 1.20 cc. 216 
Water . - • ^cc.«0O 

3. The method of metalVzing the sudaee 

J5 of an organic plastic material -which com- 
prises treating the surface -with tiie solution 
of stanuouB chloride and hydrochloric acid 
according to Qaom 1 or 2 to cause the same 
to have characteristics suitable for metallu- 

20 ing, waeihiDg the surface to remore said 
solution and andying to said surfece a 
solution of silTBr nitrate, ammonia and a 
xedadng agsnt tinder conditions to predpi- 
t9,te the sitrer thereon to form a metaUio 

^ qjie metitod of metaUizmg the suifece 

of a cellulose ester product which comprises 
treating said surface -with a caustic alkali 
solution to depolish the same, wa^iing the 

30 surface to remove said alkali solution, thm 
treating the depolished surfooe with the 
aolution of stonnoua chloride and hydro- 
chloric acid according to CSflim 1 or 2, to 
cause the same to have characteristics 

36 suitable for metallizing, trashing the surfiwse 
to remove said stannous chloride solution 
and applying to said surface a solution of 



silvei' nitrate, ammonia and a redudng agent 
under coiiditious to precipitate tho silver 
thereon to form a metallic layer. 40 

5. Method according to Cflaim 3 or 4 
comprising the step of electrodepositing 
metal on said layer. 

6. Method accordhig to Claim 5, wherein 
metal is deposited in suffidenli tiiictmess to 45 
afford tensile sirengUi enabling tiie metal 

to be peeled off. 

7. An article of manufactnTe comprising 
an organic plastic material ha-ving an adher- 
ent silver layer deposited thereon and firmly 50 
adherent thereto, said article being produced 

in accordance with the process set forth in 
Caaim 3 or 4. 

8. An article of manufacture comprising 

an arganio plastic material having an adher- 55 
ent silver layer deposited thereon and firmly 
adherent thereto and a layer of metal 
eleotrolytieally deposited on said silver layer, 
said artiole being produced in oooordance 
■witii the process set forth in Claim 5. . ®^ 

9. A method of metallizing organic plastic 
materials substantially as herein deacrihed. 

Dated this 16fch day of July, 1047. 

Mbtaplast Compaxt, Inc., 

By 

EEIC POTTER & CLABKSON, 

Chartered Patent Agents, 
18, Pork Row, Nottingham, 
Beference has been directed, in pursuance 
of Section 7, Sub-section (4), of the Patents 
and Designs Acts, 1907 to 1946, to Speci- 
fication No. 296,459. 
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